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:1 
Ti].s app,lcation is a continuätionin-part, of 
tuf prior pp]ication Seria] No. 776,155, flled 
September 25, 1947, now abandoned. 
.The present invention relates fo new.compo- 
Sitions Of marrer and more pa/'ticu]ar]y"to cet- 
tain 'heterocyclic compounds containing the 
thiopene ring .and the .preparation .thereof. 
The :invention 'comprises .the Preparation of 
novel thiophene-earboxäldehyde and.derivativ 
:thereof. The general formula of£he novelcom- 10 
pounds 
wherein R and R2 are hydrogen, alkY] groups 
-containing from :one 'fo .four .cm'bon 8oms 
clusive, or halogen atoms. 
Thenovë],thiophenecarbox]dehydes re valu- 0 
a]e'in,termeiatesin the preparation 0foranic 
compounds, pharmaceutica].compounds :and the 
dike,, some .which «re disclosed in :tëabove 
mentioned application. 
Gener]l.y; the compoundsof he:invetionmay' 
'.be ,prepared by reacting a 'thiophne .With 
N-]ower a]ky] substituted formanilide .in ,the 
presence of phosphorus oxych]oride, phosphorus 
oxybromide, thiony] ch]oride, and ]ike condensing 
agents. 
The invention may be i]]ustrated in more spe- 
ciflc detai] by the fol]owin examples: 
EXAOE I 
A mixture of 0.5 mo]e of N-methy]formanilide 
and 0.5 mo]e of phosphorus oxych]oride is placed 
in a fiask and a]]owed to stand for about one hall 
hour. About 0.5 mole of thiophene is then added 0 
to the mixture whi]e the temperature of the re- 
action mixture is maintained at about 25-30  C. 
ter the initial exothermic reaction subsides, the 
reaction mixtu'e is al]owed to stand for about 
16 hours at room temperature. The mixture is 
then poured into ice water with vigorous stirring. 
The oi]y ]ayer is separated from the aqueous 
mixture and is combined with the subsequent 
ether extracts of the aqueous phase. The ether 
solution is then washed with a di]ute sodium bi- 0 
carbonate solution until the washings are neutre], 
and then dried over sodium sulfate. The ether 
is disti]led off and further disti]lation of the 
residual off gives the 2-thiophenecarboxa]dehyde, 
B. P, 91-92" C. at 25 mm., 2 1.5888. 
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!EMPLE :II 
5-bromoShiophene-2-carboxaldehyce 
To amixture of :03 mole phosl5horus vxYbro- 
midedissolved in a'small'amount.of 6hlor6ben- 
zene and 0..3 mole 0f NrmethyIformanflide is 
added dropwise about 0.36 mole 0f ':2ïbromo- 
thioihene whfle maintaining the temperagure at 
:about .50 ° C. The'reaction mixtureis sirrëd at 
ro0m"temperature «forabout 18 hours, and then 
hydrolyzed in ice "water and is01ated' s per :Ex- 
mple I. Distillation of 'the oily residue:gives 
5bromOthiophene÷2-'catboxa]dëhyde, B. P..1.1:8- 
121 ° C. at 15 mm. The a]dehyde is ufther 
purified by conversion to the sodium qlsulflte 
"deriiative, .reenerat6d'with sodium crbonate 
solution, and fractionated to give the pure "alle- 
hyde, B. P. 114-115 ° C. at14 mm., nD2 1..6328. 
By employing phosphorus oxychloride in place 
of phosphorus oxybromide the a]dehyde is a]so 
obtained. 
" 5-2hIoro2-thiop.henecarbosaldehyde 
Pollowing the procedure of Example I, about 
one mole of 2-chlorothiophene, one mole of N- 
methylformanilide nd.about one mole of phos- 
phorus oxychloride are reacted to give  crude 
5 - chloro - 2 - thiophene - carboxaldehyde. The 
crude product from the ether extracts is shaken 
with an equal volume of saturated sodium bisul- 
rite solution giving a precipitate of the addition 
comp]ex, which is fl]tered, washed with ether and 
disso]ved in water. The aldehyde is released by 
adding an excess of sodium carbonate solution, 
which is extracted with ether. The ether ex- 
tracts are dried, concentrated and the residue 
is disti]]ed to give the pure a]dehyde, B. P. 9192 ° 
C. af 13 mm., nD 1.6017. 
EXAIV[PLE IV 
3-methyl-2-hiophenecarboxaldehyde 
By fo]lowing the procedure described in EX- 
ample I, 0.3 mole of 3-methylthiophene, 0.3 raole 
45 of N-methylformanilide and about 0.3 raole of 
phosphorus oxychloride are reacted to produce 
the 3-methy]-2-thiophenecarboxaldehyde,, B. P. 
113-114 ° C. at 25 mm., nD 1.5833. 
EXAMPLE V 
5-methyl-2-t?ophenecarboxaldehyd 
By treating a mixture of about 0.3 mole of N- 
ethylformani]ide and 0.3 mole of phosphorus 
5 oxychloride with about 0.35 raole of 2-methyl- 
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thiophene, and isolating the product as described 
in Example I, 5-methyl-2-thiophenecarboxalde- 
hyde is prepared, B. P. 113-114 ° C. af 25 mm., 
nD29 1.5782. 
Following the procedure oï Example I and using 
the desired substituted thiophene, the following 
compounds may be prepared. 5-tertiary butyl-2- 
thiophenecarboxaldehyde, B. P. 135-136 ° C. at 25 
mm., n26 1.5428, and 2,5-dimethyl-3-thiophene- 
carboxaldehyde, B. P. 116-117 ° C. af 25 mm., nD25 
1.5599. Other alkyl or halogen substituted thio- 
phenecarboxaldehydes may be prepared by the 
use of the appropriate alkyl or halogen substi- 
tuted thophene. 
I prefer fo carry out the reaction of the inven- 
tion at about room temperature, ttigher tem- 
peratures will work but the yield is usually de- 
creased. For instance, if the reaction tempera- 
ture in preparing 5-chloro-2-thiophenecarboxal- 
dehyde is raised by carying out the reaction on 
steam-bath, the yield is about 20% lower than 
carrying out the reaction ai about room tempera- 
ture. 
In the preferred process equi-molar amounts 
of the reactants or a slight excess of the thio- 
phene compound gives the best results. Using 
an excess of the other reactants gives lower 
yields. 
Others may readily adapt the invention for 
use unàer various conditions of service, by em- 
ploying one or more of the novel features dis- 
closed or equivalents thereof. As at present ad- 
vised vith respect to the scope of my invention, 
I desire to claire the following subject marrer. 
. I claim: 
 1. The process of producing a compound of the 
formula 
'R_(I_CI 0 
where I is a member selected from the class con- 
sisting of hydrogen and halogen, which com- 
prises eacting a compound of the formula 

4 
where 1 is a member selected from the class con- 
sisting of hydrogen and halogen, with N-lower 
alkyl formanilide in the piesence of a condensing 
agent. 
5 2. The process which comprises reacting 2- 
chlorothiophene and N-lower alkyl formanilide in 
the presence of phosphorus oxychloride to pro- 
duce 5-chlorothiophene-2-carboxaldehyde. 
3. The process which comprises ieacting 2- 
]0 bromothiophene and N-lower alkyl formanflide 
in the presence of phosphorus oxybromide to 
produce 5-bromothiophene-2-carboxaldehyde. 
4. The process which compr.ises reacting thio- 
phene and N-methyl-formanflide in the presence 
t5 of phosphorus oxychloride to produce 2-thio- 
phenecarboxaldehyde. 
APTi-tUI% W. WSTON. 
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